Veratridine-treated brain slices: a cellular model for epileptiform activity.
This study introduces veratridine-treated brain slices as a new in vitro synaptic-independent model for epileptiform discharge. Studies were performed on the hippocampus in rat brain slices using conventional electrophysiological intracellular recording techniques. Veratridine (0.3 microM) produced a time-dependent blockade of synaptic transmission as indicated by inhibition of the evoked population spike in the region CA1 of the hippocampus. However, in the same slices, intracellularly-evoked single action potentials were converted to epileptiform bursting shortly after exposure to veratridine. Additionally, in the veratridine model, spontaneous epileptiform activity developed after prolonged (more than 45 min) superfusion. The model was utilized to examine the action of two antiepileptic drugs: a sodium channel dependent and a synaptic dependent antiepileptic agents. Therapeutic concentrations of valproic acid (VPA, 10-100 microM) inhibited both evoked and spontaneous bursting induced by veratridine. However, therapeutic concentrations of the synaptic-dependent antiepileptic drug phenobarbital (20-40 microM) failed to inhibit veratridine-induced bursting. These results demonstrate that the veratridine-treated brain slice is a simple and reliable model for studying mechanisms of action and for screening of potential sodium channel-dependent antiepileptic drugs.